Abstract
(SES.MNTD) showed that archaeal community was phylogenetically clustered, suggesting that 23 environmental filtering deterministically influence the within-community composition of 24 archaea. However, between-community analysis based on β-nearest taxon index (βNTI) revealed 25 that both deterministic selection and stochastic processes operate simultaneously to govern the 26 assembly of archaeal communities. These findings significantly enhance our understanding of 27 archaeal community assembly and underlying ecological processes is swine manure slurry. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Introduction   32 Archaea constitute a small fraction of the microbial biomass on Earth, however they involved in 33 various essential ecological processes including nitrification, denitrification and methanogenesis 34 (Offre et al. 2013 ). Originally, it was believed that archaea inhabit only under extreme conditions, 35 however, now they are known to be present in wide variety of ecosystems including soil (Bintrim 36 et al. 1997; Bates et al. 2011; Tripathi et al. 2013 ), marine and fresh-water habitats (Lipp et al. The assembly of microbial communities is influenced by two types of ecological processes-45 deterministic selection and stochastic processes (Stegen et al. 2012; Wang et al. 2013) .
46
Traditionally, the assembly of microbial communities has been thought to be influenced 47 primarily by deterministic selection (Baas-Becking 1934; Torsvik et al. 2002) , in which certain processes (e.g., random birth, death, dispersal, and colonization) can also play a major role in 51 shaping assembly of microbial communities (Peay et al. 2010; Caruso et al. 2011 ). More recently,
52
it has been found that both deterministic and stochastic processes can act concurrently to 53   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   4 influence the community assembly of microbial communities (Chase and Myers 2011; 54 Langenheder and Székely 2011; Stegen et al. 2012; Zhou et al. 2014) .
56
Modern swine production facilities are more intensified and generate large quantities of manure 57 slurry (Barker and Overcash 2007). The swine manure slurry is commonly stored in deep pits for 58 months before being applied to agricultural lands as fertilizer. During storage the swine manure 59 slurry decomposes, and emits a considerable quantity of methane (EPA 2013) , which is 60 exclusively generated by methanogenic archaea (Whitman et al. 2006) . Over the past decade, 61 several studies have characterized the archaeal community present in swine feces and stored 62 manure slurry by using both cultivation-based (Miller et al. 1986 ) and culture-independent We applied an ecological null modeling approach to understand the relative influence of 74 deterministic selection and stochastic processes in structuring the archaeal communities (Webb 75 et al. 2002; Stegen et al. 2012) . 76   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 5
Material and Methods

77
Sample collection
78
Swine manure slurry samples were collected from six different commercial pig farms in South
79
Korea in June 2013. For each sample, slurry was collected from the top 1 m of the storage tank at 80 five different points, and finally one liter of slurry was collected after through mixing (for 81 detailed information on sampling, see (Kumari et al. 2015) . After collection the swine manure 82 slurry samples were kept in an ice box and transported to the laboratory for DNA extraction. Procrustes analysis comparing spatial fit between NMDS plots generated using Bray-Curtis
175
(taxonomic) and βMNTD (phylogenetic) distances showed concordance (procrustes correlation, less than zero across all samples ( Fig. 6a ; one-tailed t-test, P < 0.05), indicating that the each 179 archaeal community was phylogenetically clustered largely due to environmental filtering.
180
Environmental filtering play a key role in shaping species community assembly (Webb et al. ecological processes across all comparisons (Fig. 6b) . The results showed that though the 195 relative contribution of deterministic selection was higher (variable selection = 53%),
196
stochastic processes (47%) also appeared to influence the turnover of archaeal communities.
197
These results are consistent with the recent theoretical frameworks that both deterministic 
Conclusions
202
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